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WHAT IS CLAIMED IS; 

1. A measuring system for faeasuring performance of an 

imaging optical system by use of an inter f erometer, said measuring 
system comprising: 

an interferometer arranged tb measure transmission 
wavefronts separately or sequentially , in relation to at least one 
of plural measurement points defined along a plane perpendicular 
to an optical axis of the imaging optical system, wherein position 
coordinates of object side and image side imaging points of the 
plural measurement points are measured; and 

a computing unit being comtnunicated with said 
interferometer, said computing unit being operable to calculate 
a wavefront as measured by said interferometer and at least one 
of a wavefront aberration and affl imaging state of the imaging 
optical system, and said computing unit being operable to correct 
a measured value related to at lefest one of a wavefront aberration 
and an imaging state of the imaging optical system at another 
measurement point, while taking, as a reference, at least one of 
a wavefront aberration and an flmaging state at a standard point 
set along a plane perpendicular to the optical axis. 
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2. A measuring systefm according to Claim 1, wherein the 

measurement of a transmission/wavef ront and position coordinates 
with respect to the standard ioint is performed plural times more 
than the measurement of the transmission wavefront and position 
coordinates with respect to/another measurement point. 



3* A measuring system according to Claim 2, wherein 

measurement of the transmissi >n wavefront and position coordinates 
with respect to the standard joint is performed simultaneously and 
every time the measurement d>f the transmission wavefront and 
position coordinates with respect to another measurement point is 
performed. 

4. A measuring system according to Claim 1, wherein the 



standard point is an object p 
axis of the imaging optical 



Dint and an image point on the optical 
system. 



5. A measuring system according to Claim 1, wherein the 
position coordinates of the Measurement point concern a relative 
coordinate system with respect to the position coordinates of the 
standard point , 

6. A measuring syitem according to Claim 1, wherein an 
optical system for measurement of the standard point is provided 
separately from an optical system for measurement of the other 
measurement point. 



7, 



A measuring sy: 



tem according to Claim 6, wherein the 



optical system for measurement of the other measurement point is 
movable at the object plane] side and the image plane , side and it 
has a laser interferometer f :>r monitoring the position coordinates 
thereof , 



* 
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8 . A measuring system acceding to Claim 6 , wherein there 

are optical systems for measurement Jf the other measuring points, 
the number of which corresponds to |he number of the measurement 
points . 



10 



15 



9. A measuring system according to Claim 1, wherein the 
measurement with respect to the sLndard point and the other 
measurement points is carried out use of one and the same optical 

• system. 

10. a measuring system According Lo Claim 9, the same 
optical system for measurement Jf the standard point and the 
measurement point is movable at tJe object plane side and the image 
plane side, and there is a laser interferometer for monitoring the 
moved position coordinates. 
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11. A measuring system/according to Claim 1, wherein, in 
an optical system for the other leasurement point, a chief ray of 
light impinging on the measurement points is registered with a 
direction of a chief ray of th/e imaging optical system. 



12. A measuring systefn according to Claim 1, wherein the 
imaging state includes distortion and curvature of field. 
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13. 



A projection exposure apparatus for performing 
projection exposure by use jf an imaging optical system, said 
apparatus comprising: 
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an imaging optical system; 

an interferometer arknged to measure transmission 
wavefronts separately or sequentially , in relation to at least one 
of plural measurement pointL defined along a plane perpendicular 
to an optical axis of the imJging optical system, wherein position 
coordinates of object side and image side imaging points of the 
plural measurement points kre measured; and 

a computing unit beJng communicated with said 
interferometer, said computing unit being operable to calculate 



a wavefront as measured, by 
of a wavefront aberration 



said interferometer and at least one 
and an imaging state of the imaging 



optical system, and said computing unit being operable to correct 



a measured value related to; 
and an imaging state of t* 



at least one of a wavefront aberration 
e imaging optical system at another 
measurement point, while tLing, as a reference, at least one of 
a wavefront aberration anJ an i maging state at a standard po±nt 
set along a plane perpendicular to the optical axis. 



14. A measuring Jystem for measuring performance of an 
20 imaging optical system, cLpri sing: 

an interferometer Arranged to measure transmission 
wavefronts separately or sLuentially, in relation to at least one 
of plural measurement poiits defined along a plane perpendicular 
to an optical axis of the Laging optical system, wherein position 

25 coordinates of obiect siJ P an n 

3 r S1 j e and i»«9e side imaging points of the 

Plural measurement pointi are measured; and 

a computing unit Jeing communicated with said 
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interferometer, said computing imit being operable to calculate 
a wavefront as measured by said! interferometer and at least one 
of a wavefront aberration and in imaging state of the imaging 
optical system, and said computing unit being operable to correct 
at least one of distortion and a kcal plane at another measurement 
point of the imaging optical system, while taking, as a reference, 
at least one of distortion and la focal plane at a standard point 
set along a plane perpendiculajr to the optical axis. 

15. A measuring syste|» according to Claim 14, wherein a 
result of measurement of distortion and focal plane with respect 
to the other measurement point! is complemented on the basis of a 
result of measurement made pluJal times to the distortion and the 
focal plane with respect to the standard point. 

16 . A measuring systet according to Claim 14 , wherein the 
standard point is an object poiht and an image point on the optical 
axis of the imaging optical System. 
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17. 



A measuring systdra according to Claim 14, wherein the 
position coordinates of the measurement point concern a relative 
coordinate system with respecjL to the position coordinates of the 
standard point. 
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18. A measuring system according to Claim 14, wherein 
correction of a change of distortion and focal plane with respect 
to time is carried out by subtracting the amount of change from 
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the measured values of 



'them. 



.0 



19, A measuring 
optical system for mea 
separately from an 
measurement point. 



s\ rement 



opti :al 



20* A measuring 
optical system for measui 



system according to Claim 14 , wherein an 
of the standard point is provided 
system for measurement of the other 



system according to Claim 19, wherein the 
ment of the other measurement point is 
movable at the object plajje side and the image plane side and it 
has a laser interferometerjf or monitoring the position coordinates 
thereof • 

21- A measuring system according to Claim 19, wherein 
there are optical system fir bhe other measurement points, of a 
number the same as the measurement points. 



22. A measuring system according to Claim 14 , wherein the 
measurement with respect tJ the standard point and the other 
measurement points is carried out by use of one and the same optical 
system. 

23. A measuring system according to Claim 21, the same 
optical system for measurement of the standard point and the 
measurement point is movable Jt the object plane side and the image 
plane side, and there is a lasejr interferometer for monitoring the 
moved position coordinates 
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24. A measuring system according to Claim 14, wherein, 
in an optical system for the other leasurement point, a chief ray 
of light impinging on the measurement points i$ registered with 



5 a direction of a chief ray of the 
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25. 



imaging optical system. 



A projection exposure apparatus for performing 

LI1 



to measure transmission 
ly, in relation to at least one 



projection exposure by use of an imaging optical system, said 
apparatus comprising: 

an imaging optical system; 

an interferometer arranged 
wavefronts separately or sequentia 
of plural measurement points definjed along a plane perpendicular 
to an optical axis of the imaging optical system, wherein position 
coordinates of object side and iitlge side imaging points of the 
plural measurement points are measured; and 

a computing unit being communicated with said 
interferometer, said computing untt being operable to calculate 
a wavefront as measured by said interferometer and at least one 



of a wavefront aberration and an 
optical system, and said computing 
at least one of distortion and a f o 
point of the imaging optical syste 



imaging state of the imaging 
unit being operable to correct 
al plane at another measurement 
as a reference. 



at least one of distortion and a 
set along a plane perpendicular 



><:al plane at anot 
>hi f while taking, 



focal plane at a standard point 
to the optical axis. 



26, 



A method of measuriig performance of an imagine 
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optical system by use of an inter fero^er, said method comprising 
the steps of: 

measuring, by use of the interferometer, transmission 
wavefront* separately or sequentially J in relation to at least one 
of plural measurement points defined ilong a plane perpendicular 
to an optical axis of the imaging optiJal system, wherein position 
coordinates of object side and imageLde imaging points of the 
plural measurement points are measuded; 

calculating a wavefront as meaLred by the interferometer 
and at least one of a wavefront aberration and an imaging state 
of the imaging optical system; and 

correcting a measured value Jelated to at least one of a 
wavefront aberration and an imaging Late of the Paging optical 
system at another measurement point, Lile taking, as a reference, 
at least one of a wavefront aberrat Jon and an imaging Bt8te at a 
standard point set along a plane perpendicular to the optical axis. 
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27. A method of measuring /performance of an imaging 
optical system by use of an interferometer, said method comprising 

the steps of; 

measuring, by use of the interferometer, transmission 
wavefronts separately or sequent ialL, in relation to at least one 
of plural measurement points definid along a plane perpendicular 
to an optical axis of the imaging optical system, wherein position 
coordinates of object side and imJge side imaging points of the 
plural measurement points are meaLred; 

calculating a wavefront as Measured by said interferometer 
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and at least, one of a wavefronfe aberration and an imaging state 
of the imaging optical system! and 

correcting at least one /of distortion and a focal plane at 
another measurement point of /the imaging optical system, while 
taking, as a reference, at leaajt one of distortion and a focal plane 
at a standard point set along jx plane perpendicular to the optical 
axis . 




